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Professor  Moloney  University  of  Arizpn^-^Tu£a(^^  ^Z^^g2^Qgygg{j 

The  .un  scale  simulation 

lirr^str  0  ^hs  laner  includes 

code  of  a  se  c  waves  In  the  Fabry-Perot  structure, 

■counlerpropagating  imnortantly,  gain  and  refractive  index 

longitudinal  earner  di  usi  .  P  conditions  are  applied 

rtt  Xity  Lnd  an  “dffional  feedbLk  mirror  is  simple  to 

‘•’p  'r  riiT° 

III  This  aoproach  enables  us  to  Investigate  multi- 

hmoitudinal  mode  oscillations  and  discriminate 

phe’nomena.  Moreover,  the  response  function  derived  from  the 

fhVnrv  can  be  -enoineered'  to  optimize  the  dynamic  response  of  the  SCL. 

fnTher"  or^e  we  can  system';«ca,ly  investigate  the  role  of  bu  k.  versus 

quantum  well  and  strained  layer  materials  on  'f '"9  , 

modulated  internally  (relaxation  oscillations,  feedback  Instabilities)  or 
,  ^t^alfy  (Neotaoirren.)  the  dispersion  can  vary  significantly  as  the 

carrier  density  varies. 

Fundamental  challenges  that  we  are  currently  facing  include  a  reliable 

description  of  the  gain/index  dispersion  as  a  function  of  'f"'®' 

and  proper  noise  modelling  at  *  locations  along  the  laser 

Ts  critical  to  implementing  a  computationally  efficient 

especially  when  we  extend  our  study  to  include  transverse  diffraction  and 

diffusion  at  a  later  stage. 

Professor  Maxi  San  Miguel,  on  sabbatical  leave  from  Spain,  is  •’‘P®’) 
noise  modelling  in  lasers  and  is  working  directly  with  his  student,  Ma  ga 
Homar,  on  the  noise  modelling.  Professor  John  Mclnerney,  a 
the  oroiect  is  spending  3  weeks  at  Arizona  In  order  to  provide  dirert 

experimental  input  to  our  theoretical  effort.  In  f 
the  validity  of  the  Lang-Kobayashi  rate  equation  Redback  model  against 
our  more  elaborate  theory.  Or.  Ping  Ru.  the  postdoctoral  fellow  on  the 
project  has  completed  the  simulation  code  incorporating  ‘h®  'ook-uP  'able 
and  noise  effects,  and  this  is  now  being  tested  where  possible  against  the 
known  results  of  simpler  rate  equation  models.  Dr.  Ru  is  also  setong  up  a 
simulation  to  include,  the  polarization  dynamics  by  iriteg rating  the 
Maxweli-Semiconductor  Bloch  equations  in  the  quasi-free  particle 

approximation. 
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We  have  been  in  direct  ^rtan^Arerand^  Vauiiios  Kovante 

(David  Bossert,  an  ,  pavid  Bossert  spent  6  days  at 

riS  l^h^  ^ari^ii' wi.  ..  Phinips 

group. 

in  addition  to  the  listed  publications,  three  papers  have  been  submitted 
for  publicatiof>: 

RU  p  et  al,  Microscopic  modeling  of  bulk  and  quantum  we«  GaAs-based 
semi^nductor  lasers.  Optical  and  Quantum  Electronics.  1993 

Ru.  P.,  et  al.  Mean-field  approximation  in  semiconductor  lasers,  Physical 
Review  A,  1993 

1993. 
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